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@ An IC card comprises a first semiconductor 
memory such as a 256 K bits RAM (1) for storing 
main data, a second semiconductor memory 
such as 64 K bits EEPROM (2) for storing 
physical Information concerning the IC card, 
e.g., size, capacity and access time, a control 
circuit (3) for selectively enabling one of the first 
and second semiconductor memories to oper- 
ate, an address BUS (5) connected to the first 
and second semiconductor memories, a data 
BUS (7) connected to the first and second 
semiconductor memories, and a decoder (4) for 
decoding a write control signal (WE) for the 
second semiconductor memory using part °f 
the address signal necessary for making access 
to the second semiconductor memory and deli- 
vering the decoded write control signal to the 
second semiconductor memory. Consequently, 
the area in the second semiconductor memory 
is divided into a non-rewritable region which 
does not permit rewrite of the data and a writ- 
able region which permits rewrite of the data. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION: 

The present invention relates to an IC card and, 
more particularly, to an IC card which has, in addition 
to a semiconductor memory for storing the main data, 
a semiconductor memory for storing physical infor- 
mation concerning the card and format information 
concerning the data in the card. 

DESCRIPTION OF THE RELATED ART: 

Fig. 4 shows an IC card of the type described 
above. The IC card has a 256 K bits static RAM 1 serv- 
ing as an area for storing main data, and a 64 K bits 
EEPROM 2 which is adapted to store physical infor- 
mation concerning the IC card, e.g., type and capacity 
of the memory, access time and so on, as well as for- 
mat information concerning the data stored in the IC 
card. A mode control circuit 3 is connected to the static 
RAM 1 and the EEPROM 2. In addition, all the 
address signal lines Ao to A 14 of an address BUS 5 are 
connected to the static RAM 1. Selected address sig- 
nal lines Aq to A 12 of the BUS are also connected to 
the EEPROM 2. Furthermore, a data BUS 7 including 
8-bit data signal lines D 0 to D 7 is connected to the sta- 
tic RAM 1 and also to the EEPROM 2. 

The mode control circuit 3 receives a card enable 
signal CE and a memory selection signal REG. A chip 
enable signal Si of "L" level is delivered to the static 
RAM 1 when the card enable signal CE is "L" while the 
memory selection signal REG is of "H" level. When 
both the ca rd ena ble signal CE and the memory selec- 
tion signal REG are of "L" level, a chip enable signal 
S 2 of f level is delivered to the EEPROM 2. 

The operation of this IC card is as follows. When 
it ts desired to use the static RAM 1 , a terminal device 
which Is not shown sets the card enable signal CE to 
"L" level and sets the memory selection signal REG 
to "H" level. As a result, a chip enable signal of "L" 
level is delivered from the mode control circuit 3 to the 
static RAM 1 so that the static RAM 1 becomes ready 
to operate. In this state, an address Is appointed 
through the address signal lines Ao to A 14 , and read 
control signal OE and write control signal WE are re- 
spectively set to "L" and "H" levels, so that data stored 
in the appointed address of the RAM 1 appears on the 
data BUS 7. Conversely, when the read control signal 
OE and the write control signal WE are respectively 
set to "H" and "L" levels, data on the data BUS 7 are 
written in the appointed address of the static RAM 1. 
The data in the static RAM 1 is extinguished when the 
power supply Is turned off. 

On the other hand, when the EEPROM 2 is to be 
used, both the c ard en able signal CE and the memory 
selection signal REG are set to V levels. As a result, 
a chip enable signal S 2 of "L" level is delivered to the 



EEPROM 2 from the mode control circuit 3, thereby 
enabling the EEPROM 2 to operate. Reading and writ- 
ing of data are conducted in the same manner as 
those in the case of the static RAM 1. The data in the 
5 EEPROM 2 is not extinguished even when the power 
supply is turned off. 

When both the static RAM 1 and the EEPROM 2 
are not to be used, the card enable signal CE is set 
to "H" level. In this case, both the chip enable signals 
w St and S 2 are set to "H" so that the static RAM 1 and 
the EEPROM 2 become inoperative. 

In this known IC card, the EEPROM 2 can be 
accessed easily through a terminal device (not 
shown) as described above, so that a problem has 
15 been encountered that the physical information con- 
cerning the card stored in the EEPROM 2 may be rew- 
ritten accidentally or willfully. 

SUMMARY OF THE INVENTION 

20 

Accordingly, an object of the present invention is 
to provide an IC card which prevents physical infor- 
mation stored therein from being easily rewritten 
through a terminal device. 

25 To this end, according to the present invention, 

there is provided an IC card comprising: a first semi- 
conductor memory for storing main data; a second 
semiconductor memory for storing physical infor- 
mation concerning the IC card; a control circuit for 

30 selectively enabling one of the first and second semi- 
conductor memories to operate; an address BUS con- 
nected to the first and second semiconductor 
memories; a data BUS connected to the first and sec- 
ond semiconductor memories; and a decoder for 

35 decoding a write control signal for the second semi- 
conductor memory using part of the address signal 
necessary for making access to the second semicon- 
ductor memory and delivering the decoded write con- 
trol signal to the second semiconductor memory. 

40 In the present invention, the decoder decodes the 

write control signal for the second semiconductor 
memory by using part of the address signal which is 
necessary for making access to the second semicon- 
ductor memory, whereby a part of the second semi- 

45 conductor memory is changed into a non-writable 
area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so Fig. 1 is a block diagram of an IC card in accord- 

ance with an embodiment of the present inven- 
tion; 

Fig. 2 is an illustration of the operation of a 
decoder 4 incorporated in the embodiment shown 
55 in Fig. 1; 

Fig. 3 is an illustration showing an arrangement of 

memories in EEPROM; and 

Fig. 4 is a block diagram of a conventional IC 
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card. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of the present invention 
will be described with reference to the accompanying 
drawings. 

Referring to Fig. 1 , an IC card embodying the pre- 
sent invention has a 256 K bits static RAM 1 which 
provides an area for storing main data, and a 64 K bits 
EEPROM 2 adapted for storing physical information 
concerning the IC card, e.g., type and capacity of the 
memory, access time and so on, as well as format 
information concerning data stored in the IC card. A 
mode control circuit 3 is connected both to the static 
RAM 1 and the EEPROM 2. All the address signal 
lines Aq to A 14 of an address BUS 5 are connected to 
the static RAM 1 , and selected address lines Ao to A 12 
are also connected to the EEPROM 2. A data BUS 7 
formed of 8-bit signal lines D 0 to D7 is connected both 
to the static RAM 1 and the EEPROM 2. 

The mode control circuit 3 receives a card enable 
signal CE and a memory selection signal REG. When 
the card enable signal CE is of "L" level while the 
memory selection signal REG is of "FT level, the mode 
control circuit 3 delivers a chip enable signal Si of "L" 
level to the static RAM 1, whereas, when both the card 
enable signal CE and the memory selection signal 
REG are of V level, the mode control circuit 3 deliv- 
ers a chip enable signal S 2 of V level to the EEPROM 
2. 

A decoder 4 is connected to a write control input 
terminal 2a of the EEPROM 2. Two signal lines A n 
and A 12 out of the address BUS 5 are connected to the 
decoder 4. The decoder 4 decodes a write control sig- 
nal WE in accordance with the levels of the signal 
lines An and A 12 , and delivers to the EEPROM 2 a 
new write control signal WED shown in Fig. 2. More 
specifically, when both the signal lines A, , and A 12 are 
of "L" level, the decoder 4 decodes the write control 
signal WE of level to a write control signal WED of 
"H" level, thereby prohibiting writing in the EEPROM 
2. 

The write control signal WE is directly supplied to 
a write control input terminal 1a of the static RAM 1 . 
A read control signal OE is input both to the read con- 
trol signal input terminals 1 b and 2b of the static RAM 
1 and the EEPROM 2. 

In the described embodiment, the static RAM 1 
serves as the first semiconductor memory, while the 
EEPROM 2 serves as the second semiconductor 
memory. 

The operation of this embodiment is as follows. 

When it is desired to use the static RAM 1 , a ter- 
minal device (not shown) sets the card enable signal 
CE to'L" level, while setting the memory selection sig- 
nal REG to "H" level. Consequently, the mode control 



circuit 3 delivers a chip enable signal of "L" level 
to the static RAM 1, thus enabling the static RAM 1 to 
operate. In this state, when the desired address is 
appointed through the address signal lines Ao to A 14 

5 of the address BUS 5, while the read control signal OE 
and the write control signal WE are respectively set to 
"L" and "H" levels, the data in the appointed address 
of the static RAM 1 appears on the data BUS 7. Con- 
versely, when the read control signal OE and the write 

10 control signal WE are respectively set to "FT and *V 
levels, the data on the data BUS 7 are written in the 
appointed address of the static RAM 1. The data in the 
static RAM 1 is extinguished when the power is turned 
off. 

15 On the other hand, when the EEPROM 2 is to be 

used, both the card enable signal CE and the memory 
selection signal REG are set to level. Conse- 
quently, a chip enable signal S 2 of "L" level is deliv- 
ered from the mode control circuit 3 to the EEPROM 

20 2, thus enabling the EEPROM 2 to operate. 

The operation for reading data from the EEPROM 
2 is conducted in the same manner as that in the case 
of the static RAM 1. Namely, the data stored in the 
address of the EEPROM 2 appointed through the 

25 address signal lines Aq to A 12 of the address BUS 5 
appears on the data BUS 7 when the read control sig- 
nal OE and the write control signal WE are respect- 
ively set to V and "H". 

For writing data in the EEPROM 2, the address in 

30 which the data is to be written is appointed through the 
address signal lines Ao to A 12 of the address BUS 5, 
and the read control signal OE and the write control 
signal WE are respectively set to "H" and "L" levels. 
The write control signal WE is input to the decoder 4 

35 so as to be decoded In accordance with the levels of 
the signal lines An and A 12 connected to the decoder 
4. As will be seen from Fig. 2, in the cases other than 
the case where both the signal lines A u and A 12 are 
of T" level, i.e., when one of the addresses 800 to 

40 1 FFF by hexadecimal notation has been appointed, 
the write control signal WE of level is input to the 
EEPROM 2 as a new write control signal WED while 
maintaining the level 'L - . Consequently, the data on 
the data BUS 7 is written in the appointed address of 

45 the EEPROM 2. Conversely, when both the signal 
lines An and A 12 are of level, i.e., when one of 
addresses 0 to 7FF by hexadecimal notation has 
been appointed, the write control signal WE of t he 
level is decoded Into a new write control signal WED 

50 of "H" level, and this new write control signal WED is 
input to the EEPROM 2, so that the writing of data in 
the EEPROM 2 is prohibited. 

Thus, in the described embodiment, as shown In 
Fig. 3, the area of the addresses 0 to 7FF of the EEP- 

ss ROM 2 forms a non-rewritable region R1, while the 
area of addresses 800 to 1FFF forms a rewritable reg- 
ion R2. Therefore, the physical information concern- 
ing the IC card, which should not be rewritten easily. 
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is stored in this non -rewritable region R1, while other 
information such as format information of the data is 
stored in the rewritable region R2. The physical infor- 
mation concerning the card, stored in the memory reg- 
ion R1 , cannot easily be rewritten through the terminal 
device. The data in the EEPROM 2 is not extinguished 
even when the power is turned off. 

When both the static RAM 1 and EEPROM 2 are 
not to be used, the card enable signal CE input to the 
mode control circuit 3 is set to "H" level. In this case, 
the chip enable signals Si and S 2 are set to "H" level 
regar dless of the level of the memory selection signal 
REG, so that both the static RAM 1 and the EEPROM 
2 become inoperative. 

Although a 256 K bit static RAM 1 is used as the 
first semiconductor memory in the described embodi- 
ment, this is not exclusive and semiconductor 
memories of different types and capacities can be 
used equally well, it is also to be understood that the 
64 K bit EEPROM 2 can be substituted by other suit- 
able writable semiconductor memory. The described 
decoding method performed by the decoder 4 also is 
illustrative and the same effect can be obtained also 
when other decoding methods are used. 

As will be understood from the foregoing descrip- 
tion, in the IC card of the present invention, the physi- 
cal information concerning the IC card is not easfly 
rewritable through a terminal device, so that the 
reliability of the IC card can be greatly improved. 
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signal lines, whereby said second semiconductor 
memory has a rewritable memory region and a 
non-rewritable memory region. 

An IC card according to Claim 2, wherein said 
non-rewritable memory region stores said physi- 
cal information concerning the IC card. 

An IC card according to Claim 1, wherein said 
second semiconductor memory has a PROM. 

An IC card substantially as hereinbefore des- 
cribed with reference to Figure 1 of the accom- 
panying drawings. 
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1. An IC card comprising: 

a first semiconductor memory for storing 
main data; 

a second semiconductor memory for stor- 
ing physical information concerning the IC card; 

a control circuit for selectively enabling 
one of said first and second semiconductor 
memories to operate; 

an address BUS connected to said first 
and second semiconductor memories; 

a data BUS connected to said first and sec- 
ond semiconductor memories; and 

a decoder for decoding a write control sig- 
nal for 8a id second semiconductor memory using 
part of the address signal necessary for making 
access to said second semiconductor memory 
and delivering the decoded write control signal to 
said second semiconductor memory. 
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An IC card according to Claim 1, wherein said 
address BUS has a plurality of signal lines corre- 
sponding to a plurality of bits, said decoder selec- 
tively decoding said write control signal for said 
second semiconductor memory in accordance 
with the levels of at least one of said plurality of 



55 



4 



EP 0 483 978 A2 



F IG. I 



AODRESS 




WE 



DATA 



5 



EP 0 4S3 978 A2 



F I G. 2 



All 


Al2 


WE 


WED 


X 


X 


H 


H 


L 


L 


L 


H 


H 


L 


L 


L 


L 


H 


L 


L 


H 


H 


L 


L 



FIG. 3 

IFFF 



800 



REWRITABLE 
REGION R2 



NON- 

REWRITABLE 
REGION R1 



6 



BP 0 483 978 A2 



FIG. 4 

FR lOR ART 



ADDRESS -* 



DATA 




